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Analysis of Changes in Microflora and Flavor of Low and High Salt
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Abstract

Changes in microflora and flavor during the one year fermentation of soybean paste (doenjang) with different salt
concentrations were analyzed. Doenjang was prepared by traditional methods with five different salt concentrations.
The viable cell numbers of aerobic bacteria and halophile bacteria in all samples showed between 7 to 11 log CFU/
g during the fermentation period. The major bacterial species during early doenjang fermentation were Bacillus
licheniformis and B. amyloliquefaciens in low salt doenjang with 4.8% and 8.4% concentrations. The viable cells
of fungi were detected in small amounts in all samples. In order to analyze the tendency of main aromatic com-
pounds during fermentation, the SPME method by using GC-MS was taken. Aldehydes, alcohols, and acids were
the main compounds in low salt samples from the beginning to the third month of fermentation. As fermentation
continued, various pyrazines were formed in low salt samples starting from the sixth month of fermentation.
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Fig. 1. Aerobic bacteria cell numbers of soybean paste (doenjang)
at 4.8%, 8.4%, 12.0%, 15.6% and 19.2% salt content during
fermentation.
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Fig. 2. Halophilic bacteria cell numbers of soybean paste
(doenjang) at 4.8%, 8.4%, 12.0%, 15.6% and 19.2% salt
content during fermentation.
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Table 1. Main aroma compounds of soybean paste (doenjang).

RI compounds aroma property
Aldehydes

650 3-methyl butanal malt

960 benzaldehyde amound, burnt sugar

1043 benzeneacetaldehyde pungent
Alcohols

806 2,3-butanediol sweet fruit

983 1-octen-3-ol mushroom

996 3-octanol earth

1060 Phenethyl alcohol hydrocarbon odor
Acids

600 acetic acid sweet-fruity taste

1270 2-hydroxy-benzoic acid pungent
Pyrazines

892 dimethyl pyrazine nut, peanut butterm

1004 trimethyl pyrazine nutty

1095 tetramethyl pyrazine pungent
Miscellaneous

974 dimethy] trisulfide onion

993 2-pentyl-furan green bean, butter




304

o
\n}
oty

Mainaromacompounds

1000000000
900000000 -
800000000
700000000 -
600000000 -
500000000
400000000 -
300000000
200000000

it

100000000
1 2 3 4 & 9 12

4.8% B.4%

Hﬂl”ihﬁ i H? "

1 2 3 4 6 9% 12|1 2 3 4 & 9 12 1 3 4 & 9 1! 1 2 3 4 & 9% 12
12.0%

Daldehydes
Dakahols
Dacids
WPyrazines
WMiscellansous

15.6% 19.2%

Differentsalt contentsamples during fermentation period(month}

Fig 3. Main aroma compounds at soybean paste (doenjang) of 4.8%, 8.4%, 12.0%, 15.6% and 19.2% salt content during
fermentation by Head-space SPME (Solid Phase Micro Extraction) method.

Aldehydes: 3-methyl butanal, benzaldehyde, benzeneacetaldehyde. Alcohols: 2,3-butanediol,

1-octen-3-0l, 3-octanol- phenethyl alcohol.

Acids: acetic acid, 2-hydroxy-benzoic acid. Pyrazines: dimethyl pyrazine, trimethyl pyrazine, tetramethyl pyrazine. Miscellaneous: dimethyl

trisulfide, 2-pentyl-furan.
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Fig 4. Pyrzines at soybean paste(doenjang) of 4.8%, 8.4%, 12.0%, 15.6% and 19.2% salt content during fermentation by Head-space

SPME (Solid Phase Micro Extraction) method.
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